Inhibition of major histocompatibility complex class I antigen shedding up-regulates the surface expression of class I antigens on the lymphocyte cell surface.
Interferon-gamma induces the expression of major histocompatibility complex class I and class II gene products. Moreover, the density of MHC antigens present on the lymphocyte surface is regulated by exfoliation of the plasma membrane. To probe the cellular mechanisms involved in IFN-gamma-induced alteration of MHC antigen expression, we measured the effects of IFN-gamma on the rate of MHC antigen shedding and the biosynthesis of H-2Dd. Balb/c splenic lymphocytes were surface-iodinated with 125I and incubated in the presence and absence of up to 1000 U/ml IFN-gamma, or they were metabolically labeled with [35S]methionine with or without 500 U/ml IFN-gamma. Radioiodinated or 35S-labeled H-2Dd was quantified by immunoprecipitation of H-2Dd from detergent lysates of radiolabeled cells that were incubated with the appropriate antibody for 4-20 h at 37 degrees C. Monoclonal antibody 34-5-8 was employed as a specific probe for H-2Dd. Loss of radioiodinated H-2Dd from the cell surface was diminished by 75-90% at 12 h in tests of lymphocytes continuously cultured with IFN-gamma (compared to control, p less than 0.05). In contrast, the biosynthetic rate was unaffected during the initial 10 h of incubation. The net result of these changes was the early appearance of an increase in H-2Dd on the cell surface. This result was in accordance with data obtained by phenotyping the untreated and treated cells using double-antibody staining methods and fluorescence-activated cell sorter analysis. Our results suggest that IFN-gamma induces MHC expression by initially retarding the exfoliation of MHC antigens from the lymphocyte surface. Delayed effects on MHC expression may be, on the other hand, mediated by increased antigen biosynthesis.